Acute effect of high glucose on long-term cell growth: a role for transient glucose increase in proximal tubule cell injury.
Although chronic exposure of renal cells to high glucose has been shown to cause cell injury, the effect of acute exposure has not been elucidated. In this study, we demonstrate that acute (10 min) exposure of human proximal tubule epithelial cells (hPTEC) to high glucose (25 mM) induces a time-dependent dual effect consisting of an early proliferation and a late apoptosis. Acute exposure of hPTEC to high glucose induced a twofold increase in DNA synthesis and cell number at 12 h. However, after 36 h, a significant decrease in cell growth is observed, followed by apoptosis. On glucose treatment, both p42/p44 mitogen-activated protein (MAP) kinases and the downstream signaling intermediate NF-kappaB were phosphorylated and translocated to the nucleus. Pretreatment of cells with MAP kinase and NF-kappaB-specific inhibitors abolished glucose-induced proliferation. However, these inhibitors were ineffective in preventing glucose-induced apoptosis. Interestingly, conditioned medium from cells exposed to high-glucose concentrations inhibited proliferation and concomitantly induced apoptosis in normal cells, suggesting that the inhibitory effect of glucose occurs through secretion of a secondary factor(s). In parallel to apoptosis, we observed an increased production of reactive oxygen species (ROS). Pretreatment of cells with the antioxidant N-acetyl cysteine reversed glucose-mediated ROS production and apoptosis, suggesting that ROS is involved in apoptosis. Our study demonstrates for the first time that a single high-glucose exposure for 10 min alone is sufficient to elicit proliferation and apoptosis in hPTEC and suggests that episodes of transient increase in glucose may contribute to cell damage leading to epithelial cell dysfunction.